Oral sensitization with shrimp tropomyosin induces in mice allergen-specific IgE, T cell response and systemic anaphylactic reactions.
Appropriate murine models of shrimp tropomyosin (ST) allergy would be useful in investigating the mechanisms underlying food allergy in human subjects, as well as for the pre-clinical evaluation of efficacy and safety of novel therapeutic approaches. These models should mimic immune and clinical features of human disease, including anaphylactic response. We sensitized C3H/HeJ mice by the oral route with purified ST using cholera toxin (CT) as adjuvant. ST-specific IgE, IgG1, IgG2a and IgA responses were evaluated by ELISA. Spleen cell proliferation and cytokine production by allergen-specific activation were assessed. Jejunum and colon fragments were collected to evaluate the local expression of cytokine genes by PCR. Local and systemic anaphylactic reactions induced by oral ST challenge were scored according to symptoms observed. Faecal samples were collected to assess local IgA production and histamine levels. Oral sensitization with ST plus CT induced in mice significant levels of serum IgE and IgG1 and faecal IgA. ST-specific cell proliferation and IL-4, IL-13 and IFN-gamma cytokine production were induced in the spleen. After oral challenge, 100% of mice had anaphylactic symptoms while no symptoms were observed in challenged naive mice. Faecal histamine content after ST challenge appeared significantly increased in sensitized mice when compared with that observed in pre-immune mice. Jejunum mRNA expression of T(h)2 cytokines was up-regulated by ST sensitization. These results support the importance of the oral way of sensitization and of the in-depth characterization of the anaphylactic response for the development of a suitable in vivo model of food allergy.